Introduction
The renin-angiotensin system (RAS) is one of the most important blood pressure control systems in mammals (Fig. 1 ).
Renin is a highly specific aspartic proteinase that is mainly synthesized in juxtaglomerular cells in the kidney. angiotensin-converting enzyme 2 was discovered [4, 5] . The enzyme hydrolyzes AI and AII to produce angiotensin 1-9
(Ang 1-9) and angiotensin 1-7 (Ang 1-7),
respectively. Ang 1-9 is also processed to Ang 1-7 by ACE. Ang 1-7 evokes vasodilation involving interaction with
Mas [6] [7] [8] (Fig. 1) .
Recently, we developed a rapid and sensitive assay method for the measurement of renin, ACE, and ACE2 activities using internally quenched (IQF) substrates [9, 10] . In the present study, we developed a novel assay method for chymase using an IQF substrate for human renin. Using these assay systems,
we screened for RAS-related enzyme inhibitory activities in various foodstuffs and found strong enzyme inhibitory activities in a hot water extract of Brasenia schreberi (Junsai). We also tested the RAS-related enzyme inhibitory activities of polyphenols isolated from
Brasenia schreberi (Junsai) and found hypolaetin 7-O-glucoside strongly inhibited chymase activity. 
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Fig. 1 Renin-angiotensin system
Renin is a rate-limiting enzyme of RAS. Renin produces AI from angiotensinogen. AI further processed to AII by ACE or chymase.
Materials and Methods
Materials
Recombinant human renin expressed in Sf-9 insect cells was prepared by the method of Takahashi et al. [11] . 
Preparation of hot water extracts of foodstuffs
Lyophilized sample powder was added to water and heated at 105°C for 30 min.
After centrifugation, the supernatant was lyophilized. The sample was dissolved in distilled water at a final concentration of 10 mg/ml. the substrate [11] . ACE and ACE2 activities were measured using Nma-Phe-His-Lys(Dnp) and Nma-His-Pro-Lys(Dnp) as substrates, respectively [9, 10] .
Measurement of chymase activity
Inhibition of renin, ACE, chymase, and ACE2 activities by polyphenols The 13 kinds of polyphenols isolated from Brasenia schreberi [12] were used for enzyme inhibition assays at a final concentration of 10 μM (Table 1) Table 2) . 
Chymase inhibitory activities of foodstuff extracts
We tested the chymase inhibitory activity of hot water extracts from 19 wild vegetables and fruits (Fig. 2, open bars) .
Among them, the Brasenia schreberi [14, 15] .
Renin inhibitory activity of foodstuff extracts
Our previous studies demonstrated the occurrence of renin inhibitory activities in ethanol extracts of various foodstuffs [16] [17] [18] . Moreover, we have identified the renin inhibitors as soyasaponin I from soybean [19] , oleic acid and linoleic acid from rice [20] , and (-)-kaur-16-en-19-oic acid, pimara-8 (14), 15-dien-19-oic acid, and pimara-9(11), 15-dien-19-oic acid from Aralia cordata (Udo) [21] . In the present study, we also tested the renin inhibitory activity of hot water extracts from 19 wild vegetables and fruits ( Relative activity (%)
Fig. 3 Inhibition of ACE and ACE2 activities by extracts of fruits and vegetables
The reaction was carried out at 37°C for 30 min with 20 ng/ml of ACE or 10 ng/ml of ACE2 and hot-water extracts of fruits and vegetables at a final concentration of 0.1 mg/ml. Each result is the mean value of triplicate determination. Open bars indicate ACE2 activities, and filled bars indicate ACE activities.
ACE and ACE2 inhibitory activity of foodstuff extracts
Our recent study demonstrated the occurrence of an ACE2 inhibitor in soybean, and the inhibitor was identified as nicotianamine [10] . In the present study, we screened the ACE and ACE2 were isolated from Brasenia schreberi produced in Akita Prefecture, Japan [12] .
We tested the renin, ACE, chymase, and ACE2 inhibitory activities of 13 kinds of compounds as described in "Materials and Methods". Table 1 values are also summarized in Table 2 .
Among these compounds, compound 3 was the strongest inhibitor for human chymase with an IC 50 value of 3.8 μM.
As far as we know, this is the first 
